


AUDIO AND VIDEO 

Audio Gate Expands Dynamic Range, 
Simple (Davis) 49 
Out of Tune Correction ; S 

Decoder for New CX Records, $70 


Mo./Pg. 


39 

Equalizer, Optimized Graphic (Gorin) . 85 
Phono Cartridge, How to Sweeten the 

Sound of Your (Nagel) y 70 
Recors Live Again!, 78-RPM (Bintiiff) il 77 
R-F modulator for Crisp Color Signals, 

One-Chip (Bergan & Scott) . 59 
Signal Processors, Enhancing Stereo 

Sound with (Feldman) 49 
Stereo Component Switchbox, Build 

a Low-Cost (Arrington & Sanders) b & 
TV/Game Antenna Switch?, Still Using 

a “Model T” (Kloesz) . §8 
TV Sound with Stereo, Enhance (Cohen) ... 55 

Out of Tune Correction Aug. 8 
Video Accessories (Berger & Braithwaite) ... Oct. 63 
Video Tape Recordings, How to Get a 

Professional Look from Your (Marks) Sept. 45 


COMMUNICATIONS Mo./Pg. 
Fiber Optics, Experimenting with (Byers) 63 

Out of Tune Cor ection J 6 
Loran-C—A Marirs Long Range 

Navigation Tc ol (Englert) . 40 
Networks for Computers, Communications 

i 51 

Scanners, Plug-in Accessory Upgrades 

Pocket (Johnstone) E> 7 
Shortwave Converter for Any AM Radio, 

A Simple (Hirsch) 
SWR..., While You Talk, Check Your 


Synchronous Detector for AM Radio, 
Build a (Hirschberger) 
Out of Tune Correction 


COMPUTERS 
Doubles to Your Computer Add 

(Barbarello) 
Analog-Digital Converter for TRS-80 

Interfacing (Mangieri) 
Analog Signals for Digital Systems, 

Processing (Pearson) 
Apple with a Luminance Board, 

Polish Your (Dahiby) (a 
Circuit Analysis with Your TRS-80 

Computer (Babylon) : 
Computer Clones (Veit) . 64 
Computer Graphics (Veit) . 79 
Computer Speaking, Part 1, 

This Is Your (Carlstrom)  . 
Computer Speaking, Part 2, 

This Is Your (Carlstrom) . £2 
Computers, Which One Is for You? 

(Desposito) 45 
Data Loss in Your TRS-80 Computer, 

Eliminate (Wilson) il 81 
Decimal Multiplication for the ZX-80 

63 

EPROMs with a Small Computer, Programming, 

Part 1 (Doolittle & Tkalcevic) J 61 
EPROMs with a Small Computer, peanut 

Part 2 (Doolittle & Tkalcevic) : & 
Handheld Computers, PE Compares New 

(Mims) 38 
Math Package for Elf Computers, 

A 16-Bit (Fitzgerald) . 60 
Memory Storage the Megabyte Way 

(Miastowski) . 83 
Microprocessor, Designing with the 8080 (Caristrom) 

Part 5, Morse Code Hardware Interface ... Jan. 62 
Microprocessor, Designing with the 8080 (Caristrom) 

Part 6, Conclusion—Programming the CPU 

Module’s ROM . 69 
Minifloppy Battle, The 3” vs. 3¥2” 

(Solomon) . 94 
Networks for Computers, Communications 

(Veit) . §1 
Printer for a Small Computer, Choosing 

(Burawa) 37 
Printout, The Wide (C. and D. Lewart) 43 
Software for Graphic Plotting (Veit) . 68 
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1982 


EDITORIAL INDEX 


Speech Board Makes Anything Talk! 
(Reese & Keller) 

Timing Diagrams: How to Read and 
Use Them (Colwell) 

68000 CPU, The (Scales) 


CONSTRUCTION 

Analog-Digital Converter for TRS-80 
Interfacing (Mangieri) 

Analog Meter’s Range, Increase Your 


Anti-Burglary System, A New, Effective 


Out of Tune Correction 
Apple with a Luminance Board, 

Polish Your (Dahiby) 

Audio Gate Expands Dynamic Range, 

Simple (Davis) 

Out of Tune Correction 
Automotive Tune-Up Meter, Digital (Ball) .... 

Out of Tune Correction 

Out of Tune Correction 
Carpenter’s De“Light” (Plevy) 
Charge Two Car Batteries at Once (Cohn) . -. April 
Computer Speaking, Part |, 

This is Your (Caristrom) 
Computer Speaking, Part 2, 

This is Your (Caristrom) 

Data Loss in Your TRS-80 Computer, 

Eliminate (Wilson) 

Decoder for New CX Records, $70 

(Roberts) 

Derate Your Components, For Projects 
that Last (Hansen) 
Digital Clock to Control Appliances, 

Teach Your (Colwell) 

Doubles to Your Computer, Add 

(Barbarello) 

Electronic Electroscope, A Science 

Fair Project (Kunde) 

EPROMs with a Small Computer, elie 

Part 1 (Doolittle & Tkalcevic) Jul 
EPROMs with a Small Computer, Programming, 

Part 2 (Doolittle & Tkalcevic) 

Equalizer, Optimized Graphic (Gorin) 
Extension Phone Ring to Your Telephone, 

Add a Distinctive (Forbes) 

Fiber Optics, Experimenting with (Byers) 

Out of Tune Correction 
Flicker Box, The (Russo) 

Idiot Lights (Hilbert) : 
Level Indicator for Boat Gas Tanks (Hayes) . June 
Logic Probe, 10-LED (Parron) 

Mailbox Sentry, Build the (Svoboda) 
Microprocessor, Designing with the 8080 

(Carlstrom) Part 5, Morse Code 

Hardware Interface 
Microprocessor, Designing with the 8080 

(Carlstrom) Part 6, Conclusion— 

Programming the CPU Module’s ROM 
Motor Control for Warm-Air Systems, 

Triac (Caristi) 

Out of Tune Correction 3 
Oscilloscopes, 4-Trace Converter for (Morgan) July 
Photo Flash, Sound-Activated (Ulevich) 

Power Meter Keeps Tabs of How Much 

Electricity an Appliance Uses (Lewart) .... 
Printout, The Wide (C. and D. Lewart) 

R-F Modulator for Crisp Color Signals, 

One-Chip (Bergan & Scott) 

Records Live Again!, 78-RPM (Bintliff) 
Resistance-Capacitance Substitution Box, 

Build a (Lewart) 

Scanners, Plug-in Accessory Upgrades 

Pocket (Johnstone) 

Shortwave Converter for Any AM Radio, 

A Simple (Hirsch) 

Smoke Detectors, Add a Safe, Convenient 

Shutoff to (Danzer) 

Out of Tune Correction 
Solar Energy to Recharge Your Batteries, 

How to Use (Karns) 

Solid-State Speed Control (Miller) 
Solid-State Switch, Build a 

Touch-Controlled (Raich) 

Speech Board Makes Anything Talk! 

(Reese & Keller) 





Stereo Component Switchbox, Build a 

Low-Cost (Arrington & Sanders) sa 
Sweeten the Sound of Your Phono Cartridge, 

How to (Nagel) 70 
SWR..., While You Talk, Check Your 

(Danzer) 69 
Taillight Conversion, 4-to-3 Wire (Cranmer) March 68 
Telephone Status Monitor, Build a (Albing).. June 60 
Time-On Recorder, Build the (Flynn) . 64 
Synchronous Detector for AM Radio, 

Build a (Hirschberger) April 61 

Out of Tune Correction July 6 
Thermostat, New “Vacation” (Fox) Aug. 48 
TV Screen into an Oscilloscope, 

Turn Your (Reagan) . 63 
TV/Game Antenna Switch?, Still Using a 

“Model T” (Kloesz) . & 
TV Sound with Stereo, Enhance (Cohen) ... June 55 

Out of Tune Correction Aug. 8 
Waveform Storage to Your Oscilloscope, 

Add (Wang & Murphy) April 43 


DEPARTMENTS AND COLUMNS 
Computer Bits (Warren) 
Another Small Computer 28 
Exciting Episode Travels Well . 41 
Extend Your Apple 90 
Training Tools and System Add-Ons ii 38 
Latest Micros Offer Power and Graphics. . . 34 
New Boards Work—And Play—-Hard ..... 72 
Add-ins and Add-Ons Increase 
System Performance 75 
Accessories and Software . 34 
Notes on Using Your System as a 


Mo./Pg. 


f . 108 

About that Card File . 102 
Computer Bits (Solomon) 

A First Look at Zenith’s Z-100 . 40 
Computer Bits (Veit) 

News from the Computer Shows . 84 
Computer Hardware (Solomon) 

The New QX-10 Computer 22 

Trying Out Sinclair Spectrum Computer . ‘Dec. 36 





PAT. # 4,259,705 
WARNING! 


Electric Power 

Pollution, 

Spikes, 

Interference 

& Lightni 

HAZARDOUS to 

HIGH TECH EQUIPMENT! 


MicroComputers, VTR, Hi-Fi, Lasers, 
Spectrometers are often damaged or dis- 
rupted due to Power Pollution. 


High Tech components may interact! 


Our patented ISOLATORS eliminate 
equipment interaction, curb damaging 
Power Line Spikes, Tame Lightning bursts 
& clean up interference. 


Isolated 3-prong sockets; integral Spike/ 
Lightning Suppressor. 125 V, 15 A, 1875 W 
Total, 1 KW per socket. 


ISO-1 ISOLATOR. 3 Isolated Sockets; 
Quality Spike Suppression; Basic 
Protection $69.95 


ISO-3 SUPER-ISOLATOR. 3 DUAL Iso- 
lated Sockets; Suppressor, — 
mercial Protection $104 


ISO-17MAGNUM ISOLATOR. 4 pane 
Isolated Skts; Suppressor; Labora- 
tory Grade Protection .... $181.95 

Master-Charge, Visa, American Express 

TOLL FREE ORDER DESK 1-800-225-4876 








(except AK, Hi, MA, PR & Canada) 
SATISFACTION GUARANTEED! 


Electronic Specialists, Inc. 
171 South Main Street. Matick. MA 01760 
Technical & Non-800° 1-617-655-1532 
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Computer Software (Veit) 
VALDOCS and the Mind Amp 
Software for Holiday Giving 

DX Listening (Hauser) 
More American Shortwave Stations on 

the Air Soon 

Researching the Shortwave Audience. . . 
Taiwan Gets American Relay Station 
Monitoring the Falklands Crisis 
Recommended Shortwave Programs 


Recommended Shortwave Programs, Part 2 . Dec. 
Editorial (Salsberg) 
Mickey Mouse in the Courthouse 
Tilting the Future 
Whose Time Has Come? .............- March 
Looking Backward 
The Two-Way Editorial Street .... 
Copping Out 
Down with QWERTY 
Free Energy 
“You Ain't Seen Nothing Yet” 
Meet Computers & Electronics 
TUM AIIY nis oss cops os'spiiciesiee 
Omens for 1983 
English Broadcasts Audibie in * 
(Hauser) 


Entertainment Electronics (Ber ger ) 
CX Noise Reduction in Perspect: 
Live Recording Revisited ...... ‘ 
Microtape and Music 
Entertainment Electronics (Feldman) 
Audio Goes Digital in Las Vegas 
Listening Locations Equalized Digitally .. .. 
Finally—A Test Record for Everyone. . 
The AM Stereo Situation 
Stereo TV Is Coming Soon 
Professional-Quality /2” Tape i 
A New Approach To Automobile Stereo System Dec. 
Experimenter’s Corner (Mims) 
A Programmable Function Generator 
Pulse-Frequency Modulated Infrared 
Communicator 
How to Protect Profitable Ideas 
Part |. Adventures of an Idea Peddler. . 
How to Protect Profitable Ideas 


March 103 








Part 2. Notebooks, Lawyers, and Patent 
Applications 
Experimenting with Low-Power 
Integrated Circuit 
A Single-Channel Infrared Remote 
Control System 
Experimenting with Piezoelectric Devices 
Part 1. Microphones, Pushbuttons, 
and Ceramic Filters 
Experimenting with Piezoelectric Devices 
Part 2. Piezo-Alerters and 
Crystal Oscillators 
A Single-Chip Analog Building Block 
Experimenting with a Servomechanism. .. . 
Experimenting with Kodak’s Disc Camera 
Part 1. Modifying the Camera for Electronic 
Triggering Dec. 
Part 2, Controlling the Camera Remotely Dec. 
Fundamental Facts (Buchsbaum) 
Noise Fundamentals 
Feedback Fundamentals 
Programmer’s Notebook (Keogh) 
FE acon cd cnnensssamevisraicns June 
Keeping Time 
Drawing Bar Graphs 
Moving and Firing a Gun at Will 
Keeping Score 
Rolling the Dice 
Project of the Month (Mims) 
A Sound-Effects Generator 
Bomb-Burst Synthesizer 
Power Pulse Generator 
Event-Failure Alarm 
Dual-Polarity Five-Volt Power Supply 
An Ultra-Simple VMOS Timer 
A Fully Adjustable Pulse Generator 
A Tunable Notch Filter 
Two 60-Hz Hum Filters 
Controller for Small DC Motors 
Homemade Pressure Sensitive Resistor . . . 
A 000-to-999 Event Counter 


Solid-State Developments (Mims) 


Bubble Memory Developments 
The New Power FETs 

Focus on CMOS 

Mercury, Vacuum, and Solid-State 
Pressure Sensors 


April 100 


98 


84 


82 


80 
98 
92 





The Rainbow LED 
Reflections on the Pocket Calculator 
New Piezoelectric Products 
PICs; Photonic Integrated Circuits 
New Power MOSFETs 
The Microprocessor Enters Its 
Second Decade 
A Universal Active Filter Breakthrough .... 
New Developments in Fiber Optics 


FEATURES 

AC Power, Controlling (Tenny) 

Analog Signals for Digital Systems, 
Processing (Pearson) 

Circuit Analysis with Your TRS-é* 
Computer (Babylon) 

Computer Clones (Veit) 

Computer Graphics, Printing (Veit) 

Computers, Which One Is for Your? 
(Desposito) 

Current-Limiting Techniques (Pittelkau) 

Decimal Multiplication for the ZX-80 


March 


Derate Your Components, For Projects 
That Last (Hansen) 

Down the Tube (Lindensmith) 

Fiber Optics, Experimenting with (Byers) 
Out of Tune Correction 

Handheld Computers, PE Compares New 
(Mims) 

Loran-C—A Marine Long Range Navigation 
Tool (Englert) 

Math Package for Elf Computers, 
A 16-Bit (Fitzgerald) 

Memory Storage the Megabyte Way 
(Miastowski) 

Minifloppy Battle, The 3” vs. 3%” 
(Solomon) 

Networks for Computers, 
Communications (Veit) 

Printer for a Small Computer, 
Choosing a (Burawa) 

Quizzes for Electronics, Learning (Hughes) . . 

Quizzes for Electronics, Learning (Hughes) . . 

Quizzes for Electronics, Learning (Hughes) . 
Out of Tune Correction 

Signal Processors, Enhancing Stereo 


April 
May 
June 


. 104 
- 110 


Mo. ‘“- 


64 
76 
64 
79 


45 
62 


63 
45 


63 
6 


38 
40 
60 
. 83 


94 
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Best Arcade Simulation Software for Your TRS-80°, 
Brought fo You by Soft Sector Marketing, Inc. 





ALIEN DEFENSE 


by Larry Ashmun 

Piloting your ship across the horizontally moving terrain, you 
must battle the various enemy spacecraft. You are under attack 
almost constantly from missiles and bombs, to make matters 
worse, your ground patrol people are being picked up by the 
alien landers. To save them you must shoot the landers and 
swoop down to “catch” the falling man. This fast-action game 
requires skill and rapid reflexes. The Model Ill version makes 
excellent use of that model's special graphic features and both 
Mod | and Mod Ill disk versions TALK. Arcade simulation 1982. 


SKY SWEEP 


by Mark Barlow 
You are flying above an ever changing terrain. Missile after 
missile is launched at you from below, while you battle oncoming 
gun fire, only to enter an ominous cave where danger is tripled. 
Only skill will guide you through. 








CATERPILLAR 


by Larry Ashmun 
You are being attacked by a raging caterpillar. As he creeps 
down the valley, you must destroy it or be destroyed. If you 
escape from the first one you will have only survived to fight 
another. Beware of the trained killer moth and tumblebugs. 
Another exciting arcade simulation brought to you by Soft Sector 


OUTHOUSE 


by Factory Programming 
Is there no place sacred? Even the outhouse has been 
invaded. Ward off intruders who creep up to the outhouse to 
snatch the paper supply. At the same time you must defend 
yourself from their firing ships in the sky. Be very careful, when your 
paper supply is gone .. . so are you! With sound and disk version 
talks. 








Marketing, Inc. 
FORTRESS Il 


by Larry Ashmun 


A super-fast paced arcade game. Defend your fortress from 
alien fighters, but watch out for the sneak attack. The game 
starts out slow but speeds up very quickly. 


SS. SOFT SECTOR MARKETING, 
INCORPORATED 
P.O. Box 340 e Garden City, MI 48135 


Order Line 800-521-6504 
Michigan Orders & Questions 313-425-4020 














RaREAN PAYMENT- pa 
ase MasterCard 6 | 


collect Air Mail I Shipping 


Prices Per Game: 
TRS-80 16K Level Il Mod |/Mod III Cassette 
TRS-80 16K Level Il Mod |/Mod III Disk 
10 % discount for 2 items, 15% for 3 or more. 


Talking and sound effects are playable through the cassette AUX 
plug. High scores are automatically saved after each game on disk 
versions. 


- All Programs are Joystick Compatible - 
Call or Write Us for Our Complete Catalog! 


Charges 
f ial] @) @:: tr 1 Personal 
Checks : pr J. pe } ekst ‘ c.0.D 


SHIPPING & HANDLING - Shipping ee 


freight 
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Sound With (Feldman) 
Solderless Sockets, Servicing (Bailey) 
Square Waves With Any Frequency and Duty Cycle, 
Generating 
Telephone Devices Take Pain Out 
Of Dialing, New (Salm) 
Timing Diagrams: How to Read and 
Use Them (Colwell) 
Video Accessories (Berger & Braithwaite) ... 
Video Tape Recordings, How to Get a 
Professional Look From Your (Marks) ... . 
68000 CPU, The (Scales) 


PRODUCT TEST REPORTS 

Acoustic Research AR48s Three-Way 
Speaker System 

Ashton-Tate dBase || Computer Software... . 

B&O Beocord Model 9000 Cassette Deck .. 

BBC-Metrawatt/Goerz Model MA 3D 
Digital Multimeter 

Commodore Model VIC-20 Low-Cost 
Computer System 

Crown Model SL2 Preamplifier 

Denon Model DR-F7 Cassette Deck 

EPI Model A300 Speaker 

Fox Model BMP-10/60 Scanner Receiver ... 

Fluke Model 8060A Digital Multimeter 

General Electric Model 19PC3708W 


Harman-Kardon Model PM650 
Integrated Amplifier 

Heathkit Model 10-4440 
Dual-Trace Oscilloscope 

Hewlett-Packard HP-86 and HP-87 
Desktop Computer 

ILP Audio Power Amplifier Module 

Intelligent Systems Model 3651 
Microcomputer System 

Keithley Model 128 DMM 

Kenwood KVA-502 Audio-Video Control 
Amplifier and KV-901 Video Cassette 
Recorder 

Krohn-Hite Model 4400 Ultra-Low 
Distortion Oscillator 

Magnavox 19” Color “Phoenix” Chassis 

Mcintosh Model MA6200 Integrated 
Stereo Amplifier 

Osborne 1 Portable Computer 

Otrona “Attache” Portable Computer 


Panasonic Model CT-3031 13” Color TV .... 
Panasonic Model CT-3311 Micro Color TV... 
Pioneer Model CT-8R Cassette Deck 
Radio Shack TRS-80 Model II! 

Desktop Computer 
Sanwa Model LCD-900 Multitester 
Sanyo Model 91C85 19” Color TV Receiver. . 
Shure Model V15 Type V Phono Cartridge ... 
Sinclair ZS-81 Personal Computer 
Sony Model ICF-2001 Receiver for 

AM-FM Broadcast and Shortwave 
Sony NR-500 Dolby-C Noise 

Reduction Processor 
Sony Profeel Component TV System 
A. W. Sperry EZ-6110 Portable 

Digital Multimeter 
Sylvania 13” Color TV Receiver 
Systems Group Model 2829 Microcomputer . July 
Teac Model V-95RX Cassette Deck 
Technics Modei SL-5 Linear-Tracking 

Turntable ‘ 
Teknika Model ATV-M19 19” Color TV MonitorNov. 
Toshiba Model IK-1900 TTL Video Camera .. Oct. 
Toshiba Model T200-4 Computer System... . Aug. 
Triplett Model 7000 Universal Counter 
Technicolor Model 212 VCR 
Two Albia Instrument Modules " 
Xerox Model 820 Desktop Computer ' 
Zenith Explorer TV/AM/FM Clock Radio .. March 


TEST EQUIPMENT 
Analog Meter’s Range, Increase Your 
(Bailey) 
Automotive Tune-Up Meter, Digital (Ball) .... 
Out of Tune Correction 
Out of Tune Correction " 
Level indicator for Boat Gas Tanks (Hayes) . June 
Logic Probe, 10-LED (Parron) Ss 
Oscilloscopes, 4-Trace Converter for 
(Morgan) 
TV Screen Into an Oscilloscope, 
Turn Your (Reagan) 
Waveform Storage to Your Oscillosope, 
Add (Wang & Murphy) 
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37 
6 
6 
62 
72 


57 


63 


43 





The professional breadboard. 


(For professional, hobbyist or student.) 


Global Specialties’ PB-203A Proto-Board® 
The solderless breadboard 

that set the industry stand- 

ard for speed, versatility and 

convenience. With a capa- 

city up to twenty-four 14-pin 

DIPs and three regulated power 

supplies (one fixed, two vari- 

able), PB-203A features a !arge 

array of sockets and bus strips 

that emulates standard PC layouts. 
Permitting instant insertion and re- 
moval of virtually any component from 

the largest DIP to the smallest discretes. 
Helping you design, assemble, test and 
modify circuits almost as fast as you can 
think! And built with professional durability, 
for all types of applications. 

Our PB-203A. Only $174" (kit $149.95*) or 
PB-203 with single 5V supply, $133.* One more 
reason so many people say “Proto-Board” for solder- 
less breadboarding. 


GLOBAL SPECIALTIES 


CORPORATION 


70 Fulton Terr.. New Haven. CT 06509 (203) 624-3103. TWX 710-465-1227 
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992. Europe: Phone Saffron-Walden 0799-21682. TLX 817477 
Canada: Len Finkler Ltd.. Downsview. Ontario 


Calltoll-free for details 1-800-243-6077 Zourinsvusinesshour 


*Suggested U.S. resale. Prices. specifications subject to change without notice ©Copyright 1981 Global Specialties Corporation 











CIRCLE NO. 14 ON FREE INFORMATION CARD 
Designed 


we molt A for the 
Cc nner. Ss professional 


Our radios deliver the kind of performance you need. For 
rugged day-to-day operations in practically any type of 
environment. Regency scanners can take it. So they're the 
first choice of professionals all around the country. 

And when you think about it, what else would you 
expect from the only professional two-way radio 
manufacturer in the scanner business. We've taken the 
features you want, and incorporated them into our 
scanners. .. . base, mobile and hand held. 

So listen to your channels on your choice of a wide 
variety of models and prices from Regency — makers of 
the worlds first transistor radio. 


Ke G ency Electronics, Inc. 


7707 Records Street 
Indianapolis, Indiana 46226 


Model M100 
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